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Epidemics and localised outbreaks of infections due to arthropod borne (arbo) viruses, have been described for hundreds of years. Few viruses to date are known to transmit from mother to fetus, causing either teratogenic effects or fetal demise (see recent reviews Charlier et al. 1 and
Marinho et al. 2 ). Many arboviruses are zoonotic but there appear to be few parallels between the effect of these viruses following human or animal infection during pregnancy.
Higher rates of MTCT (mother to child transmission) may be seen (1) where herd immunity is reduced, either because virus is newly introduced into a population (as occurred in Brazil with ZIKV), or where the virus has only recently become endemic (as occurred with West Nile virus (WNV) in the USA in the 1990s), (2) where the arthropod vector is present, (3) where the vector transmits virus efficiently, and (4) in groups of pregnant women exposed, allowing 
Effects on the mother
Pregnant women suffer similar symptoms and signs as non-pregnant women, although in general terms, they have a higher risk of more severe effects of viral infection due to the immunosuppression of pregnancy 6 . The typical syndromes include short incubation time (<1 week), fever, malaise, rash, encephalitis/meningoencephalitis, or haemorrhagic fever ( 
Effects on the fetus and newborn
It remains uncertain whether arboviral infection causes fetal damage through direct fetal infection when it occurs, and/or as a result of placental dysfunction causing fetal damage through malnutrition and reduced function, as occurs in other congenital infections 12, 13 .
The fetal and neonatal disease caused by arbovirus infection includes fetal demise, premature birth, and neurodevelopmental defects from viral teratogenicity. The latter has been recognised particularly with ZIKV and Venezuelan equine encephalitis (VEE) virus infections, as summarised in Table 1 , and in recent reviews 1, 2 .
Ross River Virus infection may cause fetal infection, although it is uncertain if fetal disease results [14] [15] [16] .
DENV is the most common arboviral infection globally, and is associated with severe illness in utero, including premature birth (21% versus background rate 11.5%), and miscarriage particularly during the first trimester (T1), and fetal death (13% versus background in utero death rate of 1.8%) 11 . Maternal symptomatic presentation correlates with rates of fetal demise, with no clear association with serotype. The immune enhancement syndrome seen with second infection from a serotype discordant with a prior DENV serotype infection is also seen in pregnant women, and the fetus 17 . Other arboviruses appear to less frequently affect the fetus 18, 19 .
Under the Microscope
The most prominent recent arbovirus-induced fetal malformation has been ZIKV infection, particularly with the Asian lineage in the Americas. This outbreak, initially most severe in Brazil, has been discussed in this journal 20 , and elsewhere by those at the forefront of epidemic response [21] [22] [23] , and more recently in the United States 
Control of arbovirus infections
Many editorials discuss that recent ZIKV outbreaks highlight the effects of arboviruses on pregnant women, rather than ZIKV being the only cause of virus-induced congenital malformation
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. Of the arboviruses known to pose a risk to pregnancy ( 
